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(57) Indole riorivotivos aro disclosed of formulo {I): 



R,R ? NSO ? A' 



VkNRnFU 



(I) 



N . 
H 



whuroin 

R t represents H. olkyl oi olkonyl; . ftnu , lhfl D h 8 nvl ring bolng optionally substituted by 

R ? represents H, alky., a.kenyl, cycioolkyl or j phenyl or Pjonvl Jkyl h. P^^* ° ^ ^ a|k |( Qlkenyl , or with 
halogen, alkyl. alkoxy, hydroxyl or by a group -NR,R b , or t,urNn a n b , wncre 
the nitrogen atom form a saturated monocyclic ring; 

roaultini, from dilation ol tho cronlol voaculaturo, particularly mlgralno. 
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SPECIFICATION 
Indole dorivativos 

. This invontion rolotos lo indolo dorivativos, to processes for their preparation, to pharmaceutical compo- 
5 ISnJ eoninininn thom and .o tholr medical use, In particular to compounds and compositions of use m 

' h a Z a Z°o, muX' u'.«oc.«,.«. with ..co.slve dictation o. the crania, ve.cu.aturo .nd »n«n .,«, 
,„„,„» „, n,. fl fi.i o inctudo .ho administration of compound! having vosocon.tr.c or proporllo. such as 
,„ on a nm.n,, However, orgotnmino Is a non-salocilvo vasoconstrictor which constricts blood vo.so s 
10 Z ou L body and ho. undesirable and potentially dangerous aide effects. Migraine may also bo 
LZa by ndmin.Mor.ng an analgesic, usually In combination with an antiemetic, but such troa.mun.s are 

° l j^oVm,t» "ood for a safe and olfec.lve drug for the treatment of migraine which con bo used 
15 cher prophy.acicntiv or to alleviate an ostnbll.hed headache, and a compound having a selective vaso- 

"r ^1X5^.*.. having potent and selective vasoconstrictor .e,.v.,y. 

Thn prt.-nuni ownniuin p/ovicioa IndoloB o! tho general formula (I): 



20 



25 



i ( n yen / • 



AUNII j)t, 



(I) 
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20 



26 



n rnornonfUft <i hvdrooon mom or n C, nlkyl or C lt nlkonyl group, „ hil „„i 
H o « hydro «n Mom, a C ,alkyl, C IB alkanyl. or C. , aycloalkyl group, or a phenyl, or phenyl 

(C folt p .n wh.c Iho phenyl ring may bo uniubttllulad or .ub.lllulad by a halogen atom, n C . 

1: c i o v or hydroxy! group, or by a group -NrtA, or .CONR.R*. whoraln R. and R„ which may bo 
? „ o ° MarLni one ^oprcnon,. o hydrogen atom or i C, , alkyl or C.. alkanyl group, or toga har 
Z Z ^ which may era ailach.d form a saturated monocyclic 6 " * m ™ b «^ 

w h nn „ddmonn. hmoro function, (or example, an oxygen atom or the '0'^ 

R, , nhy (f o,on ntom or n lowcir alkyl group); R, and R„ which may bo I ha ..ma "J" f ^ 
prolan., . hyclrognn atom or n C. . alkyl or propenyl group or R, and R, together form an ara.kyl.dono 

gr Ail P ;opro«onu nn n.kyi ,;h d in containing two or throe carbon atoms which may ba un.ub.lllulacl or 
Kiilimiliiitod by not mom than two C. , nlkyl groups; and .... 

A Ipn n . nn n.knnyl chnln con.nlnlnj, two to five carbon Oloms. and Ball, and solvate. f 
All opiica" Uomors of compound, of general formula (I) and their mixture. Inc uding tho '•«•"'« »"'"■ 
uZ C'l .'. embraced by .ho Invontion. The Invention also Includo. within It. scope goomo.rlc l.o- 

m S.^.T^^^ «*• «"* —V - ■», -»5»V .roup, may be 

.i,flU hi rholr or branched chnln alkyl groups containing 1 10 3 carbon atoms, or In the case of R.. 1 lo 0, 
„ n n o n , Iv 1 to 3 carbon fll0 ms. Examples of alkyl group! Include methyl, ethyl, propyl and l.opropyl 
46 I o . I Tho a"ko'ny group proforabiy contain 3 or 4 carbon atoms, examples of which Include propeny 

mo.hylldono group such a. bon/ylldone. When R, represent. . "^•'""••''jj 0 '^ ° lu P 0 To nfl phenyl 
group the rurh.tl.uon. may be In tho ortho, meta or para P0i Hons. \ halogen > «*«"<» nl on a p 
ring In general formula II) mny bo for example a fluorine, chlorine or bromine atom. 
Tho alkonyl chain A' may for oxomplo, bo roproeontod by tho (ormulo 
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-ICH.LCH-CMICH,).- 

whoro.n m I. i.io or an Integer from 1 to 3 and n I. lero or an Integer from 1 to 3. such that the sum of 
"ro^rC^'nU^—^pheny. or phenyl <C„»a.ky< group, m and n preferably each represent 

ro po to th^do b e b 0n d .n the olkenyl chain .(CH.WH-CHJCH,)... Tho present '^ont.on Includo. 
with" is scope both Isomeric forms as well as mixture* thereof, In general, compound, of the Invention 
In tho E-conflgurMlon ore preferred. The E-conflguratlon may bo roprooontod etructurol.y as: 
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R n.NSO,(CH,L. 

(CH,).- 

5 m the compounds of general formuta (I), the alkenyl chain A' is preferably a group of formula : 
-<CH,)„.CH-CH(CH 7 ) n - 

wherein m is as previously defined, preferably zero or 1 and n is zero or 1. most preferably zero 
10 Tl!r a preferred class of compounds according to the invention is that represented by genera, for- 



15 



I I! II 
* • ■ 

w / \ / 

• N 

M 



(V) 



(wherein R„ R,. R„ R«. Alk and m are as previously defined) and physiologically acceptable salts and 

solvates (e.q. hydrates) thereof. j .i Ll ,i 

20 in tho compounds of general formulae (I) and (D Alk preferably represents en unsubst.tu.ed alkyl 

chain, especially an unsubstituted alkyl chain containing two carbon atoms. 

R. is prolornJy a hydrogen atom or a C,„ alkyl group and R, preferably represent* a hydrogen atom, a 

C alkyl group, a C cyclonlkyl group or a substituted or unsubstituted phenyl or pnonyMC. «l alkyl 

U p I. is particularly preferred that one of R, or R, represent, a hydrogen atom. W h o n R , r o p r o s on t s a 
20 sub.titi.tocl phenyl or phenyl (C.)alkyl group It Is preferred that R, represents a hydrogen atom or a C, , 

°X?e3 substitutes on the phenyl or phenyl (C, 4 ) alkyl group represented by R, ore C, , alkoxy 
groups and groups of the formula -CONR.R, wherein R. and R„, which may bo the same or different each 
roprosonts 11 hydrogon atom or o C, , alkyl group. 
30 R, and R 4 . which may bo the same or different preferably each represent a hydrogen atom or a C, , 

01 ApoMlcCiarly.pfoforrocI class of compounds according to the Invention I. that represented by the gen- 

oral formula (la): 
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r ropronontB □ hydrogon ntom or o C, , olkyl group (e.g. methyl), 

r r °p,o>on., o hydrogon atom, a C, , alkyl group (e.g. methyl or ethyl) or a phony) o phenyl (C, ,) 
45 aim group In which tho phenyl ring la unoubstltutod or .ubttltuiod byaC, alkoxy group (e.g. mothoxy) 

° f R^nnd ^roflch C ?op"aaontt a hydrogon atom or a C, , alkyl group (r.g. mothyi); and 

nnd phyBiologlcnlly acceptable ftolifi and lolvatos (e.g. hydrates) thereof. 
50 in ho eompoundi of formula (lal ft Is proforrod that tho total number of carbon •^■'""^ 
ciouVno, oxcood two. and mont profombly R s . and each represent a methyl group. In compound* (la) 
mo profombly roprosonts ioro. 

Proforrod compounds occordlng to tho Invontlon Include : 
IEI-2|3|2-(dlmothyl 0 mlno)ethyl|OMIndo|.5.yl|.N-m8thylothono ; iulphonamldo, 
65 e 2 3 2.(dlmothvlomlno)othyl|-1W-lndo|.B-yl|-N.(2-phonylothyl)-olhonooulphonamldo. 

■ ■ J • S molhSnm.noie.hW 
■ and ihe physiologically acceptable oolts and solvate, (e.g. hydrates) of those wmpoundi. 

Suitable physiologically acceptable salts of the Indoles of general formula (I) Include acid addition .alt. 
formed wi,h norganlc or organic acids, for example hydrochlorides, hydrobromldoe. •ulphato. nitrates, 
60 p° osphaTos. tartrates, citrates, fumara.es. maleato., .ucclna.es, "'^"T'tZT 
salts of the ndolos of general formula (I) Include oxalates and creatinine sulphate adducis. 

wl bo ipp? c a?oc that the Invention extend, to other physiologically • cco P' flblo hl ° r ^^ o ,0 "' 9 v ° ' h .° . , 
cnmno inri. according to tho Invon.lon, l.o. phy.lologloally accoptobla compound, which are converted In 

0& helically Inbllo N* ncyl dorlvntlvoa, 
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Compound, of .he invention potently and selectively constrict the carotid arterial bed of the ^ anaesthe- 
tised dog. whilst having a negligible effect on blood pressure. The select.ve vasoconstnctor act.on of 
comoounds of the invention has been demonstrated in vitro. 

Tompounds of general formula (I) are useful in treating and/or preventing pain result-ng from d.lat.on 
5 of trTcranial vasculature, in particular migraine and re.ated disorders such as cluster headache. 
Compounds of general formula (I'l are preferred by virtue of their vasoconstnctor act.v.ty 
^ho invention af.o provides a pharmaceutical composition adapted for use 
comprises at lonst one compound according to the invention or a physiologically acceptable salt or sol 
Z o e o hyd ra To) thereof and formulated for administration by any convenient route. Such compos,, ons 
10 may be formulated in conventional manner using one or more pharmaceutical^ acceptable earners or 

eX Th P us n the compounds according to the invention may be formulated for oral, buccal, parenteral or recta, 
administration or in a form suitable for administration by inhalation or insufflation. 
>Toral aSministration. the pharmaceutical compositions may take the form of for example, tablets or 
1S capsules prepared by conventional means with pharmaceutical^ acceptable exc.p.ents such as binding, 
noon s (o q progo.n.Lsod maize starch, polyvinylpyrrolidone or hydroxypropylmethylcolluloso); filler 
o T ,c oso microcrystallino cellulose or calcium phosphate); lubricants (e.g. magnesium stear.te. .ale 
or silica disin.ogran.s (e.g. potato starch or sodium starch glycollato); or wett ng aoon.s (e.g. sodium 
"ury, suiph .e . The .ablets may be coated by methods well known In the art. Liquid Preparations for 
20 oral administration may mke the form of. for example solutions, syrups or suspens.ons. or they may be 
ame as a dry produc. lor cons.i.u.ion with water or other suitable vehicle before use. Such l.qu.d 
opa mions m y bo prepared by conventional mean, with pharmaceutical^ acceptable add.t.ves such 
^suspending agents (e n. sorbito. syrup, methyl cellulose or hydrogonoted od.blo 
Zonula n lecithin or acacia): non-aqueous vehicles (e.g. almond oil. oily esters or ethyl alcohol); and 
25 p?""^ or P'OPV"*- hydroxybonroato. or .orbic add). The liquid preparation, may 

also contain conventional buffers, flavouring, colouring and sweetening agents as appropriate. 

To, buccal administration .ho compositions may take the form of tablets or lozenges formulated In con- 

"The 0 comTound. of .he invention may be formulated for parenteral administration by Injection or con- 
30 .inuous infusion. Formulations for injection may bo presented In unit dosage form e.g. In ampoule, or ,n 
muiti dosu contitinof s, with on nddud prosGrvnllvo. 

Ti o compo.it.ons may take such forms a. suspensions, solution* or emulsion. In oily or aqueous vehl- 
cin. ami n ay i:0 n.»in lormulatory agent, such a. suspending, .l.billflng and/or dispersing agents, and/ 
o, agon's to adjust th. tonicity of .he solution. Alternatively, the active ln ? rodlon. may be In powder form 
35 for constitution with a suitable vehicle, e.g. sterile pyrogon-froo wotor, before uso. 

The compound, of the ..wont.on may also be formulated In rectal composition, such as suppos.to lo. 
o- ,c,,nm,n eno.nn.. n „. contain,,,,, convanllonal suppository bosos such os cocoa butter or other gly- 



Fo, »; im , 111 ,i„.. ( ,-. hv .nidation ,i,o compounds according to the Invention aro conveniently delivered 

,0 .„ ,h„ om, o , o.o. .pray pro.unlation from pressurised pack., with the uso of a suitable .propel- 

„„, o q «..c. H„nuor„.n„,h«no. trich.orolluorome.hono. dlchlorotetraf uor.th.ne. carbon dioxide or 

omo. su.inbir o- "om « nobuh.or. In the case ol proHurl.od aerosol m* do.ago unit may be dolor- 

« ovl, n.v.ivo ,o dehv no.orod omount, C.p.u.e. and cartridge, of . q Q .l.t In fur use 

„, an ,„.,»... or m.ulfU.or may bo formulated conlnlnlng a powdor ml* of a compound of the Invention 

a pr OI ,o„. (1 , o.o of .ho compound, ol .ho Invention lor oral, parenteral, buccal °< ' u " ,,on 
,„ man ,o. nv„m tI o hodywegh, e.g. about 70kg) for ,h„ treatment of migraine I. 0 «o JOOmg ol the 

, r „ v „ ,n fl nnt p«. um. do., which could be admi.m.orod. for example, up lo B lime. . per day more 

W . .» -1 ..."«. P- d»r- '« will bo appreciated that It may ba necessary .o make oulln. va xo 

5 0 i.-o .lo.,«» . ) .M...nd„H» on .ho age and weigh, of the patlonl as well ns the sovorl.y ol the condition to bo 

""To.«. arim,n..,rnt.on a unit do.o will preferobly contoln from 0.6 to 60m B o.g 2 «o 40mc , ol ' the active 
.ngL^ont. A urn, do., for parenteral administration will praforably contain 0.2 to 5mg of the active In- 

t, "a.T.o. lobulation, aro preferably arranged .0 that each motarod dona or 'P"';^ 11 ^^;^;, y|n 
P ,„..ur,..d a.ro.oi contain. 0.2 to 2mg of. a compound of the Invention and. each do., -^J"''^* n 
rao.uio. or cartridges In nn Inhaler or Insufflator contains 0.2 to 20mg. The ovoroll dolly dose by Inha a 
"on w. m be wi.L the range Img to 100mg, Administration may be .avaral time, dally, (or example from 
? lo 8 ilmoi, oivlny lor oxnmplo 1, 2 or 3 doflOl OOCh tlmo. 0Q 

6C Thn compounds ol the Invention may, If desired, be administered In combination with one or more 
other therapeutic agents, such as analgesics, anti-Inflammatory agents and ant -nausoant.. 

In addition to the" vasoconstrictor activity, compound, of general formula I ) are also useful a. Inter- 
modia.n. for thn preparation of further Indole derivatives. Thus, compounds of formula (I) may be re- 
duend \n (jlvn com|)ounilB of formuln (II): 
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(It) 



I II II 

•<\ / .• 

N 

5 » 

wherein R,. R„ R J( R„ and Alk are as pre^ously defined, and A represents an alkyl chain containing two 

,0 £mSo U ?d" oMormu.. (II) wherein R, represents a substituted phenyl or substituted phenyMC J alky. 
10 qroup are described in our published European Application No. 147107. Compounds of formula (II) 
10 leroin R, represents a hydrogen atom, a C M alkyl. C a.kenyl. or C cyc.oalkyl grcup. or an unsubst, 

luted phenyl or phenyl (C, <) alkyl group are disclosed In our published UK Application No 2150932A. 
The reduction of compounds of formula (I) to give compounds of formula (II) may be effected by math- 

1S O t: s 0 ^?ra n m n p ira a c r ompound of formula „, may be reduced by catalytic : hydrogenation , usin< , a , he«- 
oroqencous or homogeneous catalyst. Heterogeneous catalysts which may be employed include Raney 
n ckel ?°ckeUoduccd with sodium borohydride; and noble metal catalysts such as platinum. P ™™<" 
olirie palladium, palladium oxide, rhodium or ruthenium, which may be supported for «-mple on char- 
coal kiesolouhr or alumina. In the case of Raney nickel, hydrazine may also be used as tha source, of 

20 hydroflon. Example, ol homogeneous catalysts include chlorotrl. (trlphenylpho.phlnelrhod urn and pen- 
tncyano cobnl.n.o. The catalytic hydrogonotlon may conveniently bo carried out In a solvent such os an 
Sol o 0 . othnnol; an ether, e.g. dloxen or totrahydrofuran, an , amide e.g f im ?W*'™ m ^ ™ n 
US!Q , e.g. ethyl acetate, and a. o temperature of from - 10 to ♦ BOX, preferably -6 to - 30 C. The reaction 
may conveniently be offectod at atmospheric pressure, but higher pressures, e.g. up to 5 atmospheres, 

" '^rcoTpoundsof the pre 8 en. Invention may also bo reduced with other reducing agents 

dium in oihanol. or sodium and t-butylalcohol In hoxomethylpho.phoromlde. at a temperature of from 0 

,0 Th?foiiowm« compound, of general formula (II) which may bo prepared from corro »P° ndl ;« ' com - 
30 pound, ol formula ID according to the obove-do.crlbod proco... ore novel compounds and constitute a 
further ttxiliiro ol tho proBont Invonllon; 

3|?(dimothvi<imino)othyl|-N-mothyl-1W.|ndolo-B-propano«ulphonamldfl; 
3l2(dimoihvinmino)othyl|-N.N-dlmolhyl-1W-lndolo-B-othanosulphonamido; 
3l2i(iimotMYi.imino)othyl|-N-(2-phonylothyl)-1W-lndolo-6-othano-Bulphonamlde; 
36 3 UKtrmothvinminolothvil-N ll-mothylothyD-l/V-lndolo.B-othonoflulphonomldo; 
3 |2 i<iinH!thyi<imino)(iii>vM N othyl-Mndolo-B-olhanoBulphonomldo: 
3l(2d l n l oth v inm,noioihyil-Nphonyl.1«.lndolo-B-othonosulphonamldo; 

iiml. othyll 

N cvcioponivi-3 |2-(ciimothyiomino)-1«-lndolo-B-othnno .ulphonomldo. 
40 Accord.ng .o another u.pecl of the Invention, compound, ol general formula (I and their .alt. .and 
»oiv.,i. lb m,, v ho prepared by the general method, outlined hereinafter. In the following proce.se. R.. R„ 
r r A Alk m and n nro ns defined lor the genoral formula (I) unlo.s othorwl.o .podded. 

Acco-di-M, to a general process tA). compound, of general formula (I) may bo prepared by reacting an 
meJolo of oonornl formula (III): . ,..„ ,. 

i • Miisn ,'i i, 
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it 

& ° iwhoroin x represent, a loov.ng otom or grou'p such as a halogen atom, e.g, a bromine or Iodine atom) 
with nn alkunu of formuln (IV): 



n.n,NSO,A' -ch, 



(IV) 



55 



whoroin -A'- CM, represents a C„ alkonyl chain. • „„ (ft , wot 

Tho roaction will generally bo effected In the presence of a palladium catalyst and a base The catalyst 
may bo for example palladium on charcoal or a palladium salt. Palladium salts which may be employed 

fi0 ns catalysts include sails of organic acids, e.g. acetates, and salts of Inorganic adds e.g. chlorides or 
bromide*. Tho base may bo for example o tortiory nitrogen base such as trlethylamlne, or tr .n-buty am- 
mo or an alkali mnlnl carbonate, e.g. sodium carbonate. The reaction may optionally be carried out in tho 
presence of n phnsphlno, for example ft trlnrylphosphlno such as trlphenylphosphlno or trl-o-to yip oo- 
phinn. A phnaphino should bo proBohl when the process Is effected with a compound of formula (III) 

ob wherein x mprnsnnis n bromine atom, Thn reaction Is conveniently carried out using a small oxen™ of 



50 



66 



60 



00 




if 



1 



Mm 



m 




GB 2 168 973 




10 



the alkene (V) with respect to the indole (III). Il is generally preferred that an excess of the base (e.g. ca. 3 
equivalents) and. when present an excess of the phosphine (e.g. ca. 2 equivalents) are also employed. 

General process (A) may be effected in the presence or absence of solvent. An anhydrous or aqueous 
reaction medium comprising one or more solvents may be employed. Suitable solvents .nck.de « 
oa. ocotonitrilo; alcohols e.g. methanol or othanol: amides e.g. dlmethylformam.de N-mothy pyrrolidine 
or hoxumothylphosphoramldo; ond water. Tho reaction may conveniently be carried out at a temperature 
ol from 25 to 200"C, prolorably 75 10 1B0*C 

In iho compounds of lormula (IV) the moloty -A'-CH, preferably represent* tho group •(CH.LCH-LH,. 
wherein m is zero or an Integer from 1 to 3. ... . „„ 

It will be appreciated that the compounds of formula (I) prepared by general process (A) w.ll bo those 

in According "another general process (B) compounds of general formula (il) may be prepared by react- 
ing an aldohyde of formula (V): 



15 



20 



(V) 



1 .1 — il 
\\ A /' 

• M 

II 

(whoroin A' represents a bond or a C. , alkyl chain) with a roagent lorvlng to form tho group 

R 'a Swo'rooooni serving to form tho O roup R,R/NSO,A'- may be. for example, a phosphorus ylldo of 

(jonorol formula (VI): 



25 



R,R,NSO,A'CH-P(RJ, 



<Vl) 



(whoroin A* ropraionM n bond oroC, alkyl chain tuch that tho total number of carbon atoms In A' and 
A< dooa not oxcood 3, and R. U an alkyl. e.g. methyl, or aryl, e.g. phenyl or tolyl group) or 0 phosphonoto 
30 o.tor of gonornl formula (VII): 



R,R,NSO,A«P|OR.), 



35 



(VIII 



(whoroin A« represents an olkyl choln containing 1 to 4 carbon atom., such that tho total number of car- 
bon oioms In A- ond A' does not oxcood 4, ond R. roproionli an olkyl e.g. mothyl; aryl; oryl o.g. phenyl 

40 or nrnlkyl o.g. bon/yl group). ... . . . . ....„„ ™_ 

Tho reaction with on ylldo of formulo (VI) moy convenient be effocted In an anhydrous reaction me- 
dium which moy comprise ono or more organic solvent*. 8olvon»» which may bo employed Includo 
omldo« o.g. dlmothylformomldo: othors, o.g. acyclic ether, auch at dlothylolhor and cyc le othor. such as 
lotrohydrofuran; and hydrocarbons o.g. xylene or toluono. The reaction may conveniently bo conducted 

45 A pZX^oVrof "fo 7 fm°u.; Sw,., preferably be reacted with an a.dohydo of genera, formula (V, 
In tho presence of o base, for oxamplo a molol hydrldo, auch aa aodlum or potassium hydride; a metal 
amldo such a. sodium amide; an alkali motal olkoxldo, ,uch as pota.s urn t-butoxldo; or ar j ore [ noil- 
thium b..e. such a. bu.ylll.hlum. Tho reaction may be conveniently effected In an organic ' ""Jon ™- 

50 dlum. which may comprise ono or more solvonta, and at a tomporature In the range -70 to + 150 c, 
Sbrsolvonts Includo omldos, others and hydrocarbon., ouch aa tho.e mentioned above for tho rooc 

''^Crusy,^; oTormuMV.) may bo prepared by reaction of tho corresponding pho.phonium sal, 

of formulo (VIII): 

R.R.NSO.A'PJRJ.E" mm 

(whoroin A' ond R> oro ns provloualy doflnod and E" repreaenta an anion, auch aa a hallde Ion, e.g. a 
60 chlorldo, bromide or lodido Ion; or a eulphonate anion, e.g. methaneBulphonato or p-toluene sulphonato) 
with o baao, Boaoa which moy bo employed Include organollthlum compounds e.g. rvbutyll hlum and 
phonylllthlum; motnl hydrides, e.g. sodium hydride; metal amides, B . mld ^ J B k . a " m rJ 0 dlum 

Ido o a. sodium or potooalum mothoxldo, othoxlde or t-butoxide; and alkali mo ol carbonates e.g. iod um 
carbonate. Tho formnilon of tho phosphorus ylldo may bo effoctod In an organic solvent or mixture of 
AO Bolvontn, for oxnmplo ns doncrlbed for gonornl process (Q). 
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m a particular embodiment of general process (B), an aldehyde of general formula (V) may be reacted 
di ec ly w h phospbonium sa.t of formula (VIII) In the presence of a base using the r«.ct.oacond.t.on. 
desc ibed above for the reaction of an aldehyde (V) with an yllde of general formula VI). 

Compounds of formula IV) may be prepared by reacting a corresponding nitrite of formula (IX). 



NCA 



10 




,AlkNn jK, 



(IX) 



16 



20 



25 



30 



nnim-mflnnof to nroCO»« (0) dOICtlbod horolnflftOT. 

° Com , n rd. ol'onoorn. formula (I) may also bo prepared according «o • further general process (C). 
which compnatii oiiminntion of HX' from a compound of formula (X)! 

n 1 " 1 Nnn/» w .. v (X) 

i n — n 
\ a / 
• It 

-w.HMoin A- „«,..««. . C. alhyl chain .ubitlluted by 4 leaving «lom or group, X>, for oxamph, a halo- 

non Atom, a hvd«o«v ti'oup or an acyloxy group). 

Tun group A- may lor oxamplo bo represented by lha formula 

x- 

.ICH.LCHCH,.. 
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45 W rrx X :ro.-V.' C :hXx n ; 8 group compound, of formula <X> may ba heated with an add such as 

condonslno on aldohydo of gonoral formula V) wun an "PP'OP l0 > , u flfl of from _ 80 , 0 -10*C. 
65 of o base such ofl n-butylllthlum or lithium dl-lsopropylamlde , a ^ t8m P« _ U ' r0rn 
A funhor oonoral process (D) for preparing compounds of general formula (XI). 



<XI) 



60 



1 



^.-NiiN.r.itcn jAlwrj 



whoroln Q la the oroup NR,R 4 (or a protoctod derlvatlva theroof) or a loavlng atom or group such as a 
Mog n Mom (o 0 chforln. or bromine) or an acyloxy group, for cxomplo a corboxyllo or lulphonlo acy- 
flB K group Zol ! !i acoioxy. chloroacotoxy, dlchloroacetoxy, trlfluoroaoatoxy, p-nlirobonioyloxy, p-tolu. 
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R i R ^ n ^/A (xii) 



30 ! /- N1,N1| 2 



35 



or » anlt thereof, 

with a compound of formula (XIII): 

OHCCH,AlkQ (Xtn) 



10 



enesulohonloxy or methanesulphonyloxy group. tflmnor . 

TheTaction may conveniently be effected in aqueous or non-aqueous react.on med.a. and at tempera- 
lures of from 20 to 200°C. preferably 50 to 125=C. 

Particularly convenient embodiments of the process are described below. aAn „ t in 

s When Q is the group NR jR , (or a protected derivative thereof) the process .s des.rably earned out .n 
throresenco of polyphosphate ester in a reaction medium which may comprise one or more organ.c 
solvents profonbly halogonuted hydrocarbo-s such as chloroform, dlchloromethane, dlchloroeihane 
d?Sodiroromoih«no%r mixture, thereof. Polyphosphata ester Is a mixture of esters which may be 

SE^hosphoru, pentoxide. dlethy.other and chloroform according to tho method described In 
,n "Reagents for Organic Synthesis'. (Fieser and Fieser, John Wiley and Sons 1967). 

10 Alternative y the cyclisation may be carried out in an aqueous or non-aqueous react.on med.um .n the 
presence of an acid catalyst. Whon an aqueous medium Is employed this may be an aqueous organic 
solvent such as an aqueous alcohol (e.g. methanol, ethanol or fsopropanol) or an aqueous ether (e.g. 
d^n or 'o.rahydro?uran) as well as mixtures of such solvents and the acid catalyst may be. for exam- 

,s Tnoroanic acid such os concentrated hydrochloric or sulphuric acid or an organic acid such as 15 

acetic acid (in 1 cases the acid catalyst may also act a. the reaction solvent In an anhydrous .reac- 
tion medium which may comprise one or more ethers (e.g. as previously described) or esters (e.g. ethyl 
acetaTe) thTadS catalyst will generally be a Lewis acid such as boron trlfluorlde. zinc chloride or megne- 

20 " When o'ifa leaving atom or group such as a ch.orlne or bromine atom the reaction may be ejected In 20 
on aqueous ornonlc solvent, such as an aqueous olcohoKe.g. methano . ethanol or Isopropanol) < or an^ 
;i s o h °,o n dioxan or .otrahydrofuran) In the absence of an acid catalyst, conveniently at a tem- 
porZo o, from 20?o 200 C, proloro Y b , Y b0 to 125"C. Thl. process results In the formation of a compound 

o( formula (1) whoroin R, and R. aro both hydrogen atoms. , nmu \. m miiv ba oraDared dl- 25 

25 A,,ordlng to a particular embodiment of this process compounds of formula (I) may be prepared dl zt> 
rocily by tho reaction of a compound of general formula (XII): 



30 



36 



'TC^rZ^l SCpU of „.n.r.l .0,™ nv« c„n„ . conv 

55 pound of general formula (XIV): 



«in W i /A ^ky (X|V) 

1 



60 • N 

II 



40 



45 



E0 



55 



60 



(whoroin Y la a roodily dlsplocooble atom or group) or a protected derivative thereof, with an amine of 
65 f °T™ dle R p!l 4 c N omont rcoctlon may conveniently be carried out on those compound of formula (XIV) 65 
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wherein the substituent Y is a leaving atom or group such as a halogen atom (e.g. chlorine bromine or 
ZZl o r . group OR, where OR, is for example, an acy.oxy group which may be derived from a car- 
boxylic or sulphonic acid, such as an acetoxy, chloroacetoxy, dichloroacetoxy. tnfluoroacetoxy. p-n.«ro- 
benzyloxy, p-toluenesulphonyloxy or methanesulphonyloxy gtoup. ,„„ t :„ na ,iw in thp <; 

5 The displacement reaction may be conveniently effected in an inert organic so vent (op ^ a "V ^ ^ e 5 
oresence of water) examples of which include alcohols, e.g. ethanol; cyclic ethers, e.g. d.oxan or tetrahy 
d Iran ac'fc ethers J. diethyle.her; esters, e.g. ethy. acetate; amides. 'f^^^^ l ^ 0 
and ketones e.g. acetone or methylethylketone. at a temperature of from -10 to +150 C. preferably 20 to 

1Q 5 °The compounds of general formula (XIV) wherein Y Is a halogen atom may be P^Pared by conven - 10 
10 tiona procedures in wMch a hydrazine of genera, formu.a (XII) is reacted with an ' aldehyde o te«n. or 
a orotected derivative thereof) of formula (XIII) in which Q is a halogen atom in an aqueous atkanol (e.g. 
me h nof) containing an acid (e.g. acetic or hydrochloric add). Compounds of formu.a X V where in Y IS 
the arouo OR may be prepared from tho corresponding compound wherein Y is a hydroxyl group by 

15 acyl" ^ with the appropriate activated specie, (e.g. anhydride or sulphonyl chloride) usin £1 convsn nonal 15 

16 cchn quc S . Tho into'rmodl.io alcohol may bo prepared by cycll.atlonof "W»™*°"™ u * m 
wherein Q Is a hydroxyl group (or a protoctod derivative thereof) under standard conditions. 

Compound, ofgonoraUormu.a (1) may a.so be prepared by another genera, process (F) which com- 
prises reacting an indole of general formula (XV): 2Q 



20 



!a AA / MkNI,> "> (xv) 
i ii n 
\\ A /' 

< N 25 

25 II 

wherein Z represents a leaving atom or group with 6 compound of general formula (XVI); 

R '-^ (XVI) 30 

30 ^ NH 
Rj 

Examples of suitable leaving atom, or group. Z In the compound of genial formula IXVII IrWo » 

" T 7.'r.Tn sr;;.-.- ... m ,h. P ,.,.n» . .^.n, ««. m .» ». ......... <» 

40 nquoou* or nonnquoous roacllon medium. ,,i,„,. - n Hio«an or 

Tho reaction modium may ihu. comprlie ono of more organic advents, .uch as ether., e.g. dlo«n o 
louohydro man' amldos a.g N.N.dlmethylformamlde or N-methylpyrrolldono; alcohol, e.g. methanol or 

. , ethyl aco.a.o, nltrlle. e.g. acetonllrllo; heJogenated hydrocarbon, e.g. d Ich orome. 
Sane and tertiary am.no. e.g. trlo.hylamlne or pyridine, optionally In the presence of water. In some 

a* casos tho amino of formula (XVI) may Itself serve a. the solvent. 

45 ( desired ,ho .mlnoly.l. may be effected in the pre.cnce of . base such a. •™^™$«*; X £ 9 ' 
.hylarrtno or pyridine): an atkoxlde (e.g. potassium t-butoxlde); a hydride (e.g. sodium hydride), or an 
alkali motol carbonate (e.g. sodium carbonato). ' 
Tho reaction may conveniently be effected at a temperature of from -20 C to +1K c. 
The ..or.lng materials of general formula (XV) may be prepared for example by cycllsatlon of a com 



50 

pound of gonoral formula (XVII) 



\ /A 



40 



45 



50 



! sW LNMN.r...(n. a ^ <* VII > M 

■ 

^cyc^fo? ™nner "> 0.n.r.l Process (D), described above. 

Irrn/dina to a further Yonoral procou (□) a compound of formula (I) according to the Invention, or a 60 
60 or pr5!cSd dSStM f?hM may be converted Into another compound of formu.a (.) using con- 

V %ld^ fl moTo° d a U compound of ooneral formula (I) wherein one or more of R„ R„ R, and R. are alkyl 
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of formula R L (where R. represents the desired R„ R 2 , R 3 or R 4 group and L represents a leav.ng atom or 
group such as a halogen atom or a tosylate group) or a sulphate (R.|,SO,. Thus, the alkylating agent may 
be for example an alkyl halide (e.g. methyl or ethyl iodide). aUcyl tosylate(e.g. methyl tosylate) or dialkyl- 
sulphate (e.g. dimethylsulphate). 
5 The alkylation may conveniently be carried out in an inert organic solvent such as an amide (e.g. dime- 
thylformamide), an ether (e.g. tetrahydrofuran) or an aromatic hydrocarbon (e.g. toluene) preferably in 
the presence of a base. Suitable bases include, for example, alkali metal hydrides such as sodium or 
potassium hydride; alkali metal amides such as sodium amide; alkali metal carbonates such as sodium 
carbonate- alkali metal alkoxides such as sodium or potassium methoxide, ethoxide or t-butoxide; and 
10 tetrabutylammonium fluoride. When an alkyl halide is employed as the alkylating agent the reaction may 
also be carried out in the presence of an acid scavenging agent such as propylene or ethylene oxide. The 
reaction may be conveniently effected at a temperature of from -20° to 10Q°C. 

Compounds of formula (I) wherein R t represents an alkenyl group, R, represents an alkenyl, phonyla kyl 
or cycloolkyl group ond/or one or both of R 3 and R 4 represents propenyl may be prepared similarly, using 
15 an appropriate compound of formula R.L or (R,),S0 4 . 

According to another general process (H), a compound of general formula (I) according to the nven- 
tion, or a salt thereof may be prepared by subjecting a protected derivative of general formula (1) or a 
salt thereof to reaction to remove the protecting group or groups. 
Thus at an earlier stage In the reaction sequence for the preparation of a compound of general for- 
20 mula (I) or a salt thereof it may have been necessary or desirable to protect one or more sensitive groups 
in the molecular to avoid undoslrable side reactions. For example it may be necessary to protect the 
group NR,R<, wherein R, and/or R, represents hydrogen, by protonation or with a group easily removable 
at the end of the rooctton sequence. Such groups may Include, for example, aralkyl groups, such as dl- 
phenylmethyl or triphenyimethyl; or acyl groups such as N-banryloxycarbonyl or t-butoxycarbonyl or 

25 phthaloyl. . 

Subsoquoni cleavage of the protecting group or groups may bo achieved by conventional procedures. 
Thus an aralkyl group such as irlphonylmolhyl may be cleaved by treatment with dilute acid e.g. dilute 
hydrochloric ncld; and an ocyl group such as N-benzytoxycarbonyl may be removed by hydrolysis with, 
for oxomplo, hydrogon bromldo In acetic acid. f . * 

30 Tho phthaloyl croup may bo romovod by hydraiinolysls (e.g. by treatment with hydrazine hydrate) or 
by trontmont with n primary amino (o.g. mothylamlno), 

As will bo appreciated, In some of tho general procesiei (A) to (Q! described previously It may be 
nocosBory or doslrnblo to protect any sonsltlvo groups In the molecular as just described, Thus, a reaction 
stop Involving doprotoctlon of o protoctod dorivatlve of genorat formula (I) or a salt thereof may bo car- 
35 rioci out subBoquont to any of tho previously described processes (A) to (0). 

Thus, according to a further aspect of tho Invention, the following reactions In any appropriate so- 
quonco may If nocoasnry and/or doslrod be carried out subsequent to any of tho processes (A) to (G): 

(I) romovnl of any protecting groups; and 

(II) conversion of o compound of gonoral formula (I) or a salt thereof Into a physiologically acceptable 
40 salt or solvoto (o.g. hydroto) thereof. 

Whoro It la doslrod to Isolato a compound of tho Invention as a salt, for example as an acid addition 
salt this may bo achieved by trootlng tho froe base of general formula (I), with an appropriate acid, prof- 
orobly with an oqulvotent amount or with creatinine sulphate In 0 suitable solvent (e.g. aquoous ethanol). 

Tho starting materials or intermediate compounds for the preparation of the compounds according to 
45 this invention may bo proporod for example by anologoua methods to those described In UK Published 
Potent Application No, 2035310 and 2124210. 

As well a s bolng omployod as tho last main step In the preparative sequence, tho general methods 
indicated obovo for tho preparation of the compounds of the Invention may also be used for the Intro- 
duction of tho doslrod groups at an Intermediate stage In the preparation of tho required compound. 
50 Thus, for example, tho required group at the 6- position may be Introduced before or after cyclisatlon to 
form tho Indole nucleus. It should therefore bo appreciated that In such multi-stage processes, the Be- 
quonco of rooctlons should be chosen In order that tho reaction conditions do not affect groups present 
In the moloculo which aro doairod In the final product. 

Tho Invention Is further Illustrated by the following Examples, All temperatures are In C. ^ronamra. 
65 phy was corrlod out olthor In tho conventional manner using silica gel (Merck, Kleseiget 60, Art.7734) or 
by flash Chromatography (W.C. Still, M.Kahn and A.MItra, J,Org.Chem.2933,*? ( 1978) on silica (Merck 
9385) and thin layer chromatography (U.c) on silica (Macherly-Nagel, Polygram) except where otherwise 
stated. The following abbreviations define the eluent used for chromatography end U.c. 

(A) Methylene chlorido-ethonol-0.88 ammonia 50:8:1 
60 (Q) Mothylono chlorldo-othanol-0.88 ammonia 100:8: 1 * 

(C) Mothylono chlorldo-othor 1:1 

(D) Mothylono chlorlde-othonol-0, 08 ammonia 200t8l1 • 

(E) Cyclohoxono-othor 2:1 

(F) Cyclohoxnno-othor 1:1 t it _ t . m . 

6Q Intormodlntoa worn routinely chocked for purity by t.l.o employing u,v, light for detection and spray 
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reaqer.ls such as potassium permanganate (KMnOJ. In addition indolic intermediates were detected by & 

spraying with aqueous eerie sulphate <Ce~) and tryptamines by spraying with a solut.on of ,odoplat,n,c |f 

^o^^^Z^c resonance (n.m,., spectra were obtained either at 90MHz using a Variar^ 
5 EM'390 instrument or at 250MHz using a Bruker AM or WM 250 instrument, s = smglet. d = doublet t - 

,H r ;e a , ctTv i a = ,s m a re ,i 4 P m! io^dX. v.... w.th a screw cap and tef.on-faced disc, supplied by Pierce ^ 

and Warriner (UK) Ltd. 

■ , 10 p 

10 Preparation 1 fg- 

"tT™ZZZ waTu'bbled through a solut.on of 2-propenesu.phony, chloride <5.24g> in dry | . 
etheTlTomO whilst maintaining the internal temperature at -78'. After 30 mln, the flow of methylamme 

was s opped and the reaction mixture stirred at -78' for an additional period of 45 muv On aMowmg to g 

15 warm to ambient temperature, water (100ml) was added and the reaction m ixture addled (5r> HC1 to 15 * 

pH1). The ethereal layer was separated and the aqueous phase extracted with dich.oromethan , (5 x | ; 

?00ml). The combined organic extracts were dried (Na,S0<> and concentrated m vacuo to afford the tuie | ; 

Tu 0 (a R 7o a 6 5 0 N.mxMCDCI J )2.80(3H.^ 



20 



26 



30 



Preparation 2 

"■^h'Z^ w.. dissolved In bemene |30m.|. the solution cooied to 5'. 

„„ ro wo°, and" ro a « P od with 2. P heny.eth Y .amln. (20g> In benzene) (12.6ml). Th.. jta-wj 
,5 further 1h. then washed with dilute hydrochloric acid (26ml) and sodium hydrogen carbonate , (8% . 50ml) 
and dried to give an oil (10.3g). This oil was distilled to give the product as an oil (2.2g wh ch wai her. 
further purified by flash chromatography (E) to give the tltla compound (1.83g) as an oil. T.l.c. (F) Rf 0.3 
(KMn0 4 ). 

30 Preparation 3 

^ V «^cSoS «nd trle.hy.amlne (27.emfl In ether (MmO was added drop*... 

ovre a sir dilution of 2.chloroe.hane.ul P honyl ch.orlde <ia.2 fl ) In •"!* d '?;^ 
ca 65" The mixture wo. allowed to reach 16* over a period of 1h. the suspension fl lorod and the filtrate 
35 "neon ra.odT* vacuo to give an oil (10.Bg), which was purified by chromatography ^!^'^ 38 
portion of the resulting oil (1.6g) was distilled at 135V8 mmHg to give the title compound (1.2g) a. an oil. 

T.l.c. (dlchloromothono) Rf C.6-!KMnO,) 

40 W' 

40 Preparation 4 p 

,r,,h Y l.m.ne ,2.8m,) In dry ^-orom-then. <20m„ ^ 
at -78' was transferred under nitrogen to a solution of 2-chloroethanesulphonyl chloride |4.9g) In dry g 
6 chioromethane (20ml) at -78'. The mixture was stirred for 4h whilst warming to room temperature and fc 

45 fhe^Sera^d 8 overnight. Water (ca 100m.) was added and the organic ^SoTand evirated 
woshod with hydrochloric acid (2N, 50ml>, water (50ml) and brine l B . 0m »; dr ^ 
under reduced pressure. The residue was purified by chromatography (dich.oromethane) to give the utie 
compound as a powder (2g) m.p. 68-69*. 



45 



60 



55 



50 Preparation 5 

65 mixture was evaporated to give a seml-sotld <2.78g) which was purified by column chromatography (D) 
to give the title compound as a solid (0.64g)m.p. 142-4*. _ 
Assay Found : C.50.0; H.6.3; N.11.5. CHuNAS requires C.BO.O; H.5.0; N.11.7%. 

Preparation 6 60 
60 B-lodo-N,N-d/mothyt-1H-tndolO'3-othanamlno oxalato 

[\)4-(dlmothylamlno)buUinor\o (4-lodophonyl)hydraiona . .„ IH Mm ,i w«. utirrod at 

A solution of 4.|odophonylhydrailne (2g) In water (70m0 and 2N hydrochloric acid 4mf) was stirred at 

roJm tompeVa ure with 4-dlmethylamlnobutnnal, diethyl acotal (2.6g) for 3h The resulting solution^ was 

pnrtmonTd between sodium bicarbonate (BOmO and ethyl acetate xMrnfJ The combined ' organ c ex- 
05 Sac wore dried (Nn2SO.) and evaporated In vacuo to give an oil (2.3g), which was used directly In the 05 
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next stage. 



s 

Hip 



10 



T.l.c. (B) Rf 0.3. 

5 ,m f < 40 °> ,n chlo ' 0,orm (80m0 w " 

re ?uxed or 5 min The s was added to ,ce <300g>. stirred for 20min. poured into 2N aqueous so- 
refluxed for s m n. i ne so chloroform (2x100mf). The combined organ.c extracts were 

S <N SO an ^e'aporafedt , reciting oil was purified by fUsh chromatography (B) to 

g^purSree base asTsolid A so.ution of the base <0.92g> in ethano, l(20m.) was added to ox..* acd 
(0.28g) in methanol (5ml) and the title compound precipitated, m.p. 176-177 . 

^AnZ^und-: C.4L6; H.4.2; N.6.9. CHJN.CH.O, requires C.41.3; H.4.1: N.6.55%. 

powder (98mg) m.p. 93-95 . _ ^ ^ , , , s* » e. u a 1 • N in 9% 

Analysis Found: C.52.4; H.6.5; N.10.2. C„H,,N AS.C H,0 requires C 52 5, H.6.1. N.10.2 A ' 

30 

^following compounds were prepared using a slmliar method to that In Example 1. the appropriate 
alkenesulphonamide and the reaction conditions shown In Table I. 

N.10 7%. N.m.r. MCD J SOCD J )2.85(6H.s,N/Wo ) ).3.1 -3.35 (4H.m l C/y,C/V,N),7.1 BdH.d.SO.CW CM), 
7.43(1 H,d.SO,CH = CW). 7. 3-8.0(4H,m, aromatic) 

im/fi 2 l3.l2-(Dimethvlamino)ethyl]- iHindol-5-yll-N-methylethenesulphonamide oxalate 

7.45(1 H,d.S0,CH = C^. 7.3-8.0(5H,m.aromatlc + AWSO,) 

[z )(E)-2.t3-(2.(DlmothYlamlno)athyll. ^-Indol-S-Yll-N.N-dlmethYleth^ 
46 m.p. 36-138'. Analysis Found: C.51.6; H.6.0; N,9.6. C..H„N,0,S.C^ H.8.4. 
N 9 6% N in r. 6(CO J SOCD 1 )2.75(6H, S ,S0 1 NMff 1 ), 2.84(6H.s.NMff,),3.05-3.35(4H,m,CW,CW 1 N), 
7.'i5(lH,d,SO,C/y=CH),7.51(1H,d,SO > CH-CW). 7.3-8.05(4H.m, aromatic). 

l6)(E)-2.{3.f2.(Dime t h Y lamino)ethy^^ 

3.16(2H,m,CW 1 NHSO,), 6.9(1H,d.SO,CW-CH), 7.15.7.9{10H l m.arom«lo + NHSOfiH-CH). 

M(E).2-l3.(2.(DlmethYtamino)ethYlh Mndol-5.YW-a-m»th Y Mhyl)»t^ Fxt'lfu a 4- 

55 n fp 125 ^Analysis Found: C.53.1 ; H.6.5; N.9.8. C„H M NA .C.H.0 ..0 .12H.C ^requires C.53.4. H.6.4. 

60 Tp 2 ^!^ ^ 
N.11 0%. N.m.r. ^CD.SOCD.H.IOtfH.t.SO.NHCH.CW^O (6H 8,NM 9 ,)2.7.3 OfeH.m.CW.C^N and 

SO.NHC/y.CH,), 7.01(1H,d,SO l CH-CH),7.25.7.95 (SH.m.aromatlc + SO.CH-CW) . 
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ics + SO,CH = CW- + 2NH 

10 ' a m.p. 186-169-. Ana.ys.s Found: C.57.1; H.8.0; N.8.2. C.H.^O.S.C.H.O. requires : C.57.2; H.5.8; N.8.3% 



Example 2 
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TABLE I 



Formation of base 



Salt formation 



Compound 



20 




suiphonamide 
(9) 


indole 
(9) 


Temp. 
CC) 


Time 
(h) 


Yield 
(9) 


Base 

(9) 


Acid 
(9) 


Solvent 




a 


0.196 


0.65 


100-110 


24 


0,237 


0.211 


oxalic 
0.065 


EtOH 


25 


b 


0.40 


1.0 


100 


66 


0.8 


0.3 


oxalic 
0.09 


EtOH 




c 


0.44 


1.17 


100 


24 


0,30 


0.10 


oxalic 
0.046 


EtOH 


30 


d 


0.09 


0.8 


100 


24 


0.46 


0.10 


fumarlc 
0.016 


EtOAc 




0 


0.65 


0.273 


120 


17 


0.43 


0.163 


oxalic 
0.041 


EtOH 




f 


0.44 


1.17 


100 


24 


0.66 


0.10 


fumarlc 
0.018 


EtOAc 


35 


0 


0.57 


1.17 


100 


24 


0.55 


0.11 


oxalic 
0.027 


EtOAc 




h 


0.74 


0.74 


110 


16 


G.3B>' 


0.097 


oxalic 
0.024 


EtOH 


40 


1 


0.25 


0.39 


100 


24 


0.16 


0.16 


oxalic 
0.036 


EtOAc 



Yield 
(9) 

0.18 

0.1 

0.04 

0.066 

0.147 

0.093 

0.075 

0.026 

0.175 



46 



EiOH - Ethonol 
EtOAc - Ethyl ocotato 



12 



10 



15 



20 



25 




30 


Hi* 




!;•;: 










36 


m 



40 



45 



,0 „h W l 1 .ml„.lm.myim.n..mld. »^»). f.n.d urn "JJJ ^J^SiJi .l« «» oil (1.6*1 

N,10.2%. 



eo 'SXf hY dro fl en Bt ed over 

! period of 24h. The reaction mlxjurt wh £ 8 , d 'J ^ & Raeh chromotoornphy (A) 

65 ^r 0 w rs^ di - oived in Bb9o,u,B eihano1 ^m,, 



60 



65 



St 
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, m „,ph WS powder laomg. rn£ ("J.™ * n t XsOCO,».98(2H.n,.CH,C«,SO,NH, 

• g&g£g«3S& S:™^™ - aw***. «• 

matic - /V/VSO,). 

5 7. 55(6H,m, aromatic +■ SO,NH,). 

3.«lTH:m.OT,C«,S0,NHMe). 7.0.7.5(4H.m.»rom al lc). 

C^CH.NMe,). 7.0-7.55{4H,m ( aromatic} 

1,6.95-7. 6(10H.m, oromotic + NWSO f ). 

,CH,CH,), 6.98-7. B(BH, aromatic + NHSO,) 

35 |MV2.,Win.rM«"^^ require. C.52.2: H.6.6; 

N -^ 58 N MeC.NHSO.CH.CH, and 

CH 1 CH,NMB l ».7.0-7.55(5H.m.arom8tlc + /VWSO,). 

m.p 181-182*. Analysis Found: C.5S.4; H 7 ff. N. 8.9. C,.H M rj o , 3 ' <0 .3.38{8H.m.SO,CH 1 CH, and 
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15 



20 



25 



30 



35 



40 



45 




a 
b 
c 

15 d 

o 
f 

o 

20 h 



2o 

2b 
2c 
2d 

2o 
2f 
29 
2i 



0.14 
0.058 
0.25 
0.31 

0.755 
0,56 
0.40 
0.59 



PdOlC 


Time 


Yield of 


oxalic acid 


M 


(hi 


base (g) 


(9) 


0.28 


14 


0.085 


0.026 


0.11 


6 


0.045 




0.95 


18 


0.22 


0.010 


0.60 


18 


0.137 


0.031 


2.0 


19 


0.255 


0.068 


0.9 


18 


0.20 


0.030 (x2) 


0.8 


6h 


0.234 


0.051 


0.6 




0.45 


0.10 



Solvent 



EtOAc 

(1) EtOAc 

(2) EtOH 
EtOH 

EtOH + MeOH 
EtOH 

(1) EtOAc + MeOH 
+ E 

(2) EtOH 



Yield 
(9) 10 



0.040 
0.040 

0.274 
0.221 
0.080 



0.25 



15 



20 



it> EtOH - Ethnnol 

ElOAc - Elhyl acotate 
MoOH - Mothnnol 
E - Dlolliyl othor 

30 ^^mimlthvlaminoioihyll-N-phenyl- IH-lndola-S-ethanesulphonamtde hemloxalata 
A SCJo^cX. roduet oMSxarSpl. 2h <283mg, In absolute alcohol (30m<) 
pro-roducod 10% palladium oxldo on charcoal (740mg, B0% aqueous paste pre-reduced In ethanol, 20mO 
(or a period of 18h at room temperature and pressure. The mixture was filtered through a sand-cellto 
3S Lad which was thoroughly washed with ethanol (IBOmO. The filtrate was concentrated In vacuo .and the 
35 ^ en up In ethanol <30m0 and treated with Raney nickel (-Mmg) for a .period of 30 m In The 

Ranoy nickel was removed by filtration, and the filtrate re-hydrcgenated for a further 18h. The catalyst 
wa™ amoved by filtration through a sand-collte pad and the flltra.8 concentrated ,n vacuo Rash chroma- 
togrophy (A) of the residue afforded the product as a low melting solid <103mg). A filtered solution of the 
40 Sid in warm absolute ethanol (2m() was added to an ethanollc solution of anhydrous oxel Ic add I (25mg 
m I. On scratching, an amorphous solid was deposited, which was filtered off, air drlec I <1h) and 
ec \y, ,.i.l„d from ethanol (30mO to afford the Ml* compound** amorphous .^C 4fl B- H J 7 ' 

Analysis Found: C.68.9; H.6.6; N.9.O. C„H n N AS.O.SC.HA-CMC.H, 0.0.7H.O requires C.58.5, H.6.7. 
N 9 4% N m r MCD l SOCD ) >2.63<6H,s.NrW6>,) 2.98(4H,m,CW,CH l NMe l ), 3.08(2H,m,SO,CW,), 

45 3 \T^o^ formulation, according to the Invention, containing 

, E |S laT^mothyrm.no) o.hy.l-1 Wndol-5-yl|-N.|(4.methoxyphen Y l)me«hyl]ethane.ulphonamlde may 

bo formulated In a very similar manner. 



50 Tnblots for oral administration 
Direct compression 



55 



60 



Active Ingredient 
Calcium hydrogen phosphate 
B.P.* 

Croscarmellose sodium USP 
Magnesium stearate, B.P. 
Compression weight 

0 of a grade suitable for direct compression 



mgltabtet 

2.4 
95.10 

2.00 
0.50 
100mg 



25 



30 



35 



40 
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50 



56 



60 
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The active ingredient is sieved before use. The calcium hydrogen phosphate, croscarmellose sodium 
and active ingredient are weighed into a clean polythene bag. The powders are m.x«d by vigorous shak- 
ing the^ magnesium stea'ate is weighed and added to the mix which is blended further. The mix , s 
Sir ! compressed using a Manes.y F3 tablet machine fitted with 5.5mm flat edge punches, into tablets 
«; with target compression weight of 100mg. 

Tablets may also be prepared by other conventional method» such as wet granulation. 

™«s ot other strengths may be prepareu by altering the ratio of active ingredient to lactose or the 
compression weight and using punches to suit. . al 

The tablets may be film coated with suitable film forming materials, such as hydroxypropyl methylcel- 
10 lulose. using standard techniques. Alternatively the tablets may bo sugar coated. 



Capsu/es 



15 



20 



Active Ingrodlont 
•Starch 1500 
Magnesium Stoarate BP 
Fill Weight 



mgi capsule 

2,4 
198.fi 

1.00 
200.00 



* A form of directly comprosalble starch. ' 
' The active Ingredient Is sieved and blended with the exclplents. The mix Is filled Into s lie No ; 2 hard 
ooll ™n cipsiil! usl^ Bultabie mochinory. Other doses may be prepared by altering the fill weight and If 
25 nocossary changing tho capsule size to suit. 



10 



15 



20 



25 



Syrup 



30 



35 



40 



Active Ingredient 

Buffer 

Flavour 

Colour 

Preservative 

Thickening ogont 

Sweetening agont 

Purified Wator 



mglSml do $9 
2.4 

as required 
to 6,00ml 



Tho active Ingredient, buffer, flavour, colour, preservative, thickening agent and sweetening agent i are 
dissolved in some water, the solution Is adjusted to volume and mixed. The syrup produced is clarified 

by filtration. 

45 Suppository for recta/ administration 

Active Ingredient 2,4mg 

"Witopsol H15 to 

•A proprietory grade of Adops Solldus Ph. Eur. 

60 

A suspension of the active ingredient In molten Wltepsol Is prepared and filled, using suitable machin- 
ery, into 1g size suppository moulds. 

55 injection for intravenous administration 



30 



3 



4 



4 



60 



Active ingredient 
Sodium Chloride BP 
Water for Injection BP 



to 



mglml 

0.6mg 
as required 
1.0ml 



Sodium chloride may be nddod to adjust the tonicity of the solution and tho pH may bo ^I^° n i fl ufl,n ° 
05 nclcl tor nlknll. to that of optimum stability and/or to facilitate solution of tho active Ingrodlont. Altorno. 
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lively suitable buffer salts may be used. 

The solution is prepared, clarified and filled into appropriate stze ampoules sealed by fusion of the 
qlass The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Alterna- 
tively the solution may be sterilised by filtration and filled into sterile ampoules under aseptic cond.t.ons. 
5 The solution may be packed under an inert atmosphere of nitrogen or other suitable gas. 

CLAIMS 



- ^ 

- *j 



.a 



3 



1 



10 



15 



1. Indoles of the general formula (I): 

p. ^tJSOjA 1 



(1} 



wherein 

R, represents a hydrogen atom or a C,. 6 alkyl or C >4 alkenyl group; 

R, represents a hydrogen atom, a C, .alkyl. C.alkenyl, or C„ cycloalky group or a phenyl or phenyl 
20 (C, Jalkyl group In which the phenyl ring may be unsubstituted or substituted by a halogen atom a C, 
alky., C., alkoxy or hydroxy! group, or by a group -NR.*. or -CONR.R,, wherein R. and R w which may be 
the same or different, each represents a hydrogen atom or a C.alkyl or C„dlken Y l group, or together 
with the nitrogen otcm to which they are attached form a saturated monocyclic 5 to 7-momborod ring, 
which may contain an additional hetoro function; 

P tJ and R t( which may be the same or different, each represents a hydrogen atom or aC, alkyl or pro- 
pony! group or R, and R 4 together form an aralkylldene group; 

Alk roprosonts an alkyl chain containing two or three carbon atoms which may be unsubstltutc-u or 
substituted by not more than two C,., alkyl groups; and 
A' roprosonts on olkonyl chain containing two to iWo carbon atoms, and aatte and solvates thoroof. 
2. Indoles according to claim 1, wherein A' roprosents a group 



25 



30 



.(CH.LCH-CHfCH,),,- 



whoroln m Is zero or an Integer from 1 to 3 and n Is zero or «n Integer from 1 to 3 and the sum of m 
35 and n does not excood 3. 

3. Indoles occordtng to claim 1, represented by the general formula (I ) 



n, n n Hso. (en. » cm -en 



40 




whorein R„ R„ R„ R. and Alk are as defined for general formula (I) and m Is zero or an Integer from 1 
as to 3. and physiologically accoptable salts and bolvates thereof. 

4. Indoles according to any of claims 1 to 3, wherein Alk represents an unsubstituted aikyl chain con- 

■ ,a r?nd W oV."So n rZTo any of c.a.m. 1 to 4 In the E-conflguratlon with regard to the doub.e bond In 

the 5-substltuont. 
50 6. Indoles according to claim 1, of the general formula (la): 



65 



rii 3 ni 2 NH 3n ^ fl 



(la) 



10 



15 



20 



25 



30 



35 



40 



45 



65 



whoroln 

0 n R„ roprononts a hydrogen atom or a C, alkyl group; 

n H represent* a hydrogen atom, a Chalky! group or a phenyl or or phenyl (C M ) alkyl group in which 
tho phenyl ring Is unsubalUuted or substituted by e Cm alkoxy group or by the group -CONH,i 

H 1( and n <t onch roprosonts a hydrogen atom or a Cm alkyl group) and 

ma Is zero or 1; 
6 5 and physiologically accoptable salts and solvatoa thereof. 



00 



65 
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7 Indoles according to claim 1, selected from 
(E)-243-[2-(Dimethylamino)elhylH 
(E)-2-|3Mob2.(dimethylamino)ethyll-^^ 

anri thp Dhvsiotoaicallv acceptable salts and solvates thereof. 

8 A p^armaceutica. composition which comprises as active ingredient an erfective amount of at least 
one indole of general formula (I) according to claim 1 or a physiologically acceptable salt or solvate 
thereof together with one or more pharmaceutical^ acceptable carriers or excip.ents. 

9. A process for the preparation of a compound of general formula (II): 



10 



15 



20 



25 




MkNRjR^ 



(ID 



wherein R R, R, R. and Alk are as defined in claim 1. and A represents a n alkyl < chain « sonta.n.ng two 
, Jive carbon atom, which comprises reducing an Indole of general formula (I) as def.ned m ela.m 1. 
10 Compounds of general formula (II) as defined In claim 9, selected from 
3.|2-(dimothYlamlno)ethYl|-N-methyl-1W-lndola.B-propanesulphonamlde: 
3-|2-(dlmothylomlno)othyll-N,N-dlmethyl-1W-lndolo-6-othane$ulphonamldei 
3-|2-(dlmothylnmlno)othyl|-N-(2.phonYlothyl).1/V.lndola-B.ethaneiuphondmlde, 
3M2-(dlmothylamlno)o.hYl|-N.(1-motM8thyl)0/y-lndole.O-a(haneiulphonomido, 
3-|2-(dlmothylomlno)oihyl|-N.othYl-1/y-lndolo-B-8than8«ulphonamlda; 
o |(2 (dlmoihylomlno)othyl|-N-phonyl-1W.|ndol8.B-athane3ulphonamldo; and 
N-cvcloDontyl-3-ob2-(dlmoihylamlno)olhyl|-1W-lndol«-B-ethana8ulphonamldo ; 

1.1 A process lor the preparation of an Indole of ganaral formula (I) according to claim 1 or a .alt or 

uolvnto thoroof which comprlsot: 
(A) roflctlng nn Indole of gonorel formula (III): 



30 



35 




(III} 



10 



15 



20 



26 



30 



35 



f 



wherein X repro.onts a leaving atom or group and Alk, R, and R 4 ara a* deflnad In claim 1 with an 

alkono of formula {IV}: 



40 



46 



R.RjNSC^A'-CH, 

whoroln -A'-CH, represents a Coikonyl chain and R, and R, are as defined In claim 1; or 
(B) roactlng on aldehyde of formula (V): 



(IV) 



0IICA 



2 



"Co 



(V) 



60 



wherein A> represent, a direct bond or a C„ alky! chain and Alk, R, an H d v' or 

wl7h a reagent serving to form the group R.R.NSO.A'. wherein R„ R, and A* are s. defined In claim 1 , or 
(C) subjecting a compound of general formula (X): 



55 



60 




AlkNn 3 T^ 



(X) 



40 



45 



60 
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60 



wh.r.ln ",. n„ n. n, and Alk «ra n defined In MrnUrjAH f«pr 0 «nto • C„ ilkyl chain «.b.mui.d 
by a loovlno mom or group, X', lo n raaoilon to aj mlnato HX< ( or 
(D) oycllnlng n compound of ganarol formula (Xl)l 



■ , ,i 



R 1 R 2 fiS0 o A 




(XI) 



NHH-CHCHjAlkQ 



5 wherein R 1( R„ Alk and A* are as defined in claim 1 and Q is the group NR 3 R 4 {where R, ami R A are as 
defined in claim 1) or a protected derivative thereof or a leaving atom or group; or 
IE) reacting a compound of general formula (XIV): 



10 



R i n 2 NS0 2 A 




(XIV) 



15 



wherein R, R„ A' and Alk are as defined in claim 1 and Y Is a readily dlapleceable atom or group or a 
protected derivative thereof with an amine of formula R, R<NH (where R, and R 4 are as defined in claim 
1); or 

(F) reacting a compound of general formula (XV): 



20 



ZS0 2 A 




/ 3 4 



(XV) 



wherein Alk. R, and ft, are as defined In claim 1 and Z Is a leaving atom or group with a compound 
of gonoral formula (XVI); 



30 



35 



(XVI) 



wherein R, and R, are as defined In claim 1; or 



(G) converting a compound of general formula (I) as denned In claim 1 or a salt or protected derivative 

,h sr.x«c^^^^ «» ■■ de,,nod ,n cia,m 1 or thBfeo, to , 

group o 9 r groups; and If necessary and/or desired effecting one or two 
40 additional reactions subsequent to any of processes A to Q comprising:- 

k^tjeses irz s«. *«* -» ■ — «• 

or solvate thereof. 
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